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Abstract 
Voice problem may occur in high-risk professional voice users such as teachers before they 
started their profession practice. To date, study of the development of voice disorder in 
practicing teachers as they proceed along their career was lacking. However, these information 
were important for the prevention of voice disorder in high-risk professional groups. The main 
areas under study were self-perceived voice conditions, occurrences of voice disorder and effects 
of voice problems on the four communication domains of work, daily communication, social and 
emotion. Comparisons were made between the high-risk student teacher group and the control 
student speech therapists group in the main areas of the study. Among them, 52 practicing 
teachers and 21 control practicing speech therapists participated for four consecutive years. 
Changes over the years in the main areas of study when they were transiting from student to 
profession practice were studied. A self-completion survey was used as the investigate tool. 
Results revealed that: (1) Student teachers had all communication domains of work, daily 
communication, social and emotion but self-esteem more severely affected by voice problems 
than student speech therapists (p<.05). However, voice condition and occurrence of voice 
disorder did not differ significantly between student teachers and student speech therapists 
(p>.05). (2) Voice conditions of practicing teachers deteriorated significantly in the third year 
and the fourth year follow up when compared to that in the first year (p<.0001). (3) Significant 
changes over the years were found in the number of practicing teachers with domains of daily 
communication, social and emotion affected by voice problem (p<.05). These findings indicated 
the direction of preventive voice care programme for student teachers and practicing teachers. 
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Introduction 
Voice disorder and voice disorders in professional voice users 
Voice disorder does not have a universally agreed definition and it depends to some extent on 
the judgment of the person who is having disordered voice. As this study aims to investigate the 
subjective judgment of individuals on their voice condition and different functioning, so the 
definition of voice disorder would incorporate self-perceived judgment. Voice disorder is defined 
as self-perceived problems affecting the phonatory system, and has effects on communication 
domains of work, daily communication, social, emotional of an individual (Verdolini & Ramig, 
2001; Ma & Yiu, 2001; Yiu, 2002). 
Professional voice users included occupations that relied on heavy vocal use, such as teachers 
and health care workers (Titze, Lemke & Montequin, 1997; Verdolini & Ramig, 2001). Among 
them, teachers are selected as the main investigation occupation in this study. It is because the 
prevalence of voice problem was found to be higher in teacher than in other occupations (Fritzell, 
1996; Russell, Oates & Greenwood, 1998; Titze et al., 1997). In some studies, the prevalences of 
voice disorder of teachers were 12% to 14% for males and 18% to 22% for females (Russell et. 
al, 1998). Speech therapists are used as a control occupation for comparison. It is because they 
are health care workers, and they were also considered as professional voice users as teachers 
(Titze et al., 1997). Although teachers and speech therapists are both professional voice users, 
Vilkman (2000) defined teachers had heavier vocal loadings in job than speech therapists. In this 
study, the interaction among changes in vocal loadings of job, occurrences of voice problems, 
and voice conditions in teachers and speech therapists would be studied over time. Moreover, 
speech therapists are equipped with knowledge on voice care. The comparison of change of 
voice condition over time between two occupations can predict, to some extent, the usefulness of 
knowledge of voice care in preventing voice disorder. Simberg, Sala, Laine and Ronnemaa (2000) 
showed that voice problems occurred commonly in student teachers before they start their 
professional practice. Thus student teachers and student speech therapists are initially studied to 
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investigate the difference of voice problems between them. Then they are followed up to 
investigate the development of voice problem as they proceed along their career. 
 
Impact of voice disorders 
Voice problems in practicing professional voice users are particularly imperative because their 
primary job functions were severely affected by voice problems (Titze et al., 1997). Moreover, 
their voice disorder would also affect their social, psychological, and communication functioning 
adversely (Ma & Yiu, 2001). These effects were well documented in other typical cross section 
studies in practicing professional voice users (Fritzell, 1996; Russell et. al, 1998; Simberg et al., 
2000; Smith, Gray, Dove, Lester Kirchner & Heras, 1997; Titze et al., 1997). However, 
longitudinal study of changes of voice condition and effects of voice problems in communication 
domains of practicing professional voice users as they proceed along their career is lacking in the 
literature. But these information are important for the prevention of the occurrence of voice 
problems in professional voice users. Thus, this study would investigate changes of voice 
conditions and effects of voice problems in the four communication domains: work, daily 
communication, social, and emotion over time.  
As impacts on the four communication domains of voice problem are investigated, this study 
would also evaluate how these impacts affect an individual’s activity limitation and participation 
restriction in the International Classification of Functioning, Disability and Health (ICF) model 
proposed by the World Health Organization (WHO, 2002). As defined by the ICF model, 
difficulties and problems faced by an individual in carrying out activities involving voice use 
were classified as activity limitation. Participation restriction referred to the inability or evasion 
to take part in these voice activities. Other external factors affecting an individual’s functioning 
were classified as environmental factors, such as unavailability of assistive instruments like 
microphone to teachers. These dimensions interact to affect professional voice users’ overall 
functioning. For instance, when a teacher had vocal nodules found on vocal folds and resulted in 
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hoarse voice quality would discourage him/her in singing (activity limitation). Subsequently s/he 
considered not to participate in a demanding choir singing (participation restriction).  
To eliminate the effect of voice disorder and the impact on activity limitation and participation 
restriction, voice care is vital to professional voice users. The needs to develop preventive voice 
care programme for student and practicing professional voice users were well recognized by 
other studies using subjective measures such as survey and objective measures such as acoustic 
analysis (Morton & Watson, 1998; Newman & Kersner, 1998; Simberg et al., 2000; Smith et al., 
1997; Zeine & Walter, 2002). However, there is no preventive voice care programme given to 
students who are currently having training to join the professional voice user workforce and to 
practicing professional voice users in Hong Kong. Rantala, Vilkman and Bloigu (2002) 
suggested that it was a great disadvantage to them because the quantity of vocal demand from 
their job was continuously heavy. Hence, this study aims to suggest the content of preventive 
voice care programme for both students of and practicing professional voice users. 
 
Aims of this study 
Comparisons between student teachers and student speech therapists are made to verify their 
differences in voice condition, occurrence of voice problem and its effects on the four 
communication domains of work, social, daily communication, and emotion. Changes in voice 
conditions over time in practicing teachers and practicing speech therapists are studied. It 
provided a developmental aspect of voice disorder over time and interactions among voice 
conditions, occurrence of voice problems, and vocal loading of job (Shaughnessy, Zechmeister 
& Zechmeister, 2000).  
 
Methodology 
Materials 
A self-completion questionnaire was used. The advantage of using survey was that it could 
    6 
  
efficiently investigate a large group of population on many dimensions (Shaughnessy et al., 
2000). Also, self-reported data were found to be able to represent participants’ real situations 
(Rantala et al., 2002). The survey questionnaire was designed by Yiu (1998) (See Appendix A). 
It consisted of nine sections and elicited information about 1) self perception to voice condition, 
2) the effect of voice problem on the work domain, 3) the daily communication domain, 4) the 
social domain, 5) the emotion domain, 6) knowledge on voice care, 7) history of working, 8) 
health, and 9) biographical data. There were 38 basic questions. Two additional questions about 
the class levels of teaching and the frequency of amplification use (Q28 and Q31) were included 
for practicing teachers.  
 
Participants 
Participants were recruited on a voluntary basis. A total of 266 participants including 156 
student teachers and 110 student speech therapists took part in this study. Student teachers and 
student speech therapists were recruited from final year students studying at the Faculty of 
Education and Division of Speech and Hearing Sciences of The University of Hong Kong 
respectively. They all had a minimum of one-year placement in their field of study. Among them, 
52 teachers and 21 speech therapists participated for four consecutive years. They formed the 
practicing teacher group and practicing speech therapist group respectively.  
 
Procedures 
  Final year students completed a survey in the first year of the time line (see Figure 1). 
Annual follow up surveys were carried out for next three consecutive years for these subjects if 
they agreed to participate. The survey and a paid envelope for reply were sent to participants 
each year. If participants did not return the questionnaire within a two-month period, a reminder 
was mailed to them. If no response was received still in a month’s time, they were excluded from 
the survey in the following year. 
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Table 1 lists the response rates of three years of follow up for each year cohort. They were all 
above 50% and thus responses were not biased (SPSS, 1996).  
 
Table 1: Annual response rate of mailing survey 
 Annual response rates (Number of surveys returned/ Number of surveys sent) 
Year 1998 1999 2000 2001 2002 2003 
 EDU ST EDU ST EDU ST EDU ST EDU ST EDU ST 
1styr^ 2nd yr^ 3rd yr^ 4th yr^ 1998 
Cohort 
(%) 
39 16 29/39 
(74.4) 
15/16 
(93.8) 
25/29
(86.2)
9/15 
(60.0) 
22/25
(88.0)
8/9 
(88.9) 
    
1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 1999 
Cohort 
(%) 
  
33 15 31/33
(93.9)
9/15 
(60.0) 
19/31
(61.3)
7/9 
(77.8) 
15/19 
(78.9) 
7/7 
(100.0) 
  
1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 2000 
Cohort 
(%) 
    
47 16 29/47
(61.7)
11/16 
(68.8) 
21/29 
(72.4) 
7/11 
(63.6) 
15/21
(71.4)
6/7 
(85.7)
1st yr^ 2nd yr^ 3rd yr^ 2001 
Cohort 
(%) 
      
/ 13 / 10/13 
(76.9) 
/ 6/10 
(60.0)
1st yr^ 2nd yr^ 2002 
Cohort 
(%) 
        
/ 11 / 8/11 
(72.7)
Total  44/55 (80.0%) 74/92 (80.4%) 96/137 (70.1%) 54/79 (68.4%) 35/49 (71.4%)
^1styr, First year; 2ndyr, Second year follow up; 3rdyr, Third year follow up; 4thyr, Fourth year follow up   
 
Data analyses 
Second year  
follow up (2nd year) 
Student/ First  
year (1st year) 
Third year  
follow up (3rd year) 
Fourth year  
follow up (4th year) 
Figure 1: Time line of this study 
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The Statistical Programme for Social Sciences (SPSS) was used for all statistical analyses. 
Descriptive statistics were utilized to summarize responses of participants. Then, differences 
between student teachers and student speech therapists, and changes over the years within 
practicing teachers and practicing speech therapists were detected using inferential statistics.  
 
Questions under investigation 
Self-perceived voice condition (Q1) and occurrence of voice problem (Q5) were investigated. 
According to Vilkman (2000), vocal loadings of job were appraised from the duration of voice 
use such as numbers of working hours (Q29), factors affecting voice production such as the 
frequency of amplification use (Q31) and age (Q35), and characteristics of voice use such as the 
number of sick leaves taken when had voice problem (Q9). Then, effects of voice problems were 
examined on the four communication domains: work (Q11-13), daily communication (Q14-15), 
social (Q16-17), and emotion (Q18-20).  
 
Selection, recoding and reliability of responses 
When analyzing effects of voice problems, participants reported they did not have voice 
problem were excluded. Only participants with severity ratings of effects of voice problem were 
included so the group size for each question would vary. When analyzing changes over the years 
within practicing teachers and practicing speech therapists, ordinal responses in Q9 to Q20 were 
grouped into two categories. Responses of “not applicable” were defined as “without voice 
problem” and responses of severity ratings of effects of voice problem were defined as “with 
voice problem”. Next, the internal consistency of responses of 10 questions investigating the 
effects of voice problems on the four communication domains (Q11-Q20) was detected by 
Cronbach’s coefficient alpha. These questions were chosen because they had the same ordinal 
scales and they were investigating the extents of effects of voice problems.  
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Alpha levels for significant results 
An alpha level of .05 was used for significant results. However, upon significant results of 
Friedman test or Cochran test, then Wilcoxon signed rank test or McNemar Change test would 
be conducted for all pairs of between year comparisons, a total of six comparisons. Since the 
alpha level was divided by the number of tests conducted for that variable, all results of 
Wilcoxon signed rank test and McNemar Change tests would be significant at p <. 008.  
 
Results  
Biographical information 
Table 2 lists the biographical information of student groups: student teachers and student 
speech therapists, and practicing groups: practicing teachers and practicing speech therapists. 
Student teachers were significantly older than student speech therapists (Mann Whitney 
U=5091.00, Z=-5.57, p<. 0001). 
 
Table 2: Biographical information (Age, Q35; Gender, Q34) 
Teachers Speech therapists  
Age (Years) N Age (Years) 
Groups 
N Male Female 
N M SD Range  
Male Female
N M  SD Range 
Practicing@ 52 8 44 51 27.90 3.07 25-42 21 1 20 21 25.76 1.55 25-32 
Student 156 33 123 152 24.65 4.06 21-46 110 5 105 109 22.72 1.47 21-29 
@The age was based on information in the fourth year follow up; Note: SD, Standard deviation; M, Mean 
 
Voice conditions and voice problems 
Self-perceived voice conditions  
Table 3 lists the mean scores of self-perceived voice condition ratings (Q1) of different groups. 
No significant differences were found between student teachers and student speech therapists in 
their self-perceived voice conditions (Mann Whitney U=8057.50, Z=-.89, p=. 372). For 
self-perceived voice conditions of practicing teachers, significant changes were found over the 
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years (Friedman test: χ2 (3) = 18.19, p<. 0001). Then, Wilcoxon signed rank test were conducted 
for all pairs of between year comparisons. The between year comparisons were first-second year 
(1st–2nd), first-third year (1st-3rd), first-fourth year (1st-4th), second-third year (2nd-3rd), 
second-fourth year (2nd-4th), and third-fourth year (3rd-4th). Self-perceived voice condition in the 
third year follow up was significantly worse than that in the first year and the second year follow 
up (Wilcoxon signed-rank test: 1st-3rd: Z= -3.92, p<. 0001; 2nd-3rd: Z= -2.80, p=. 005). 
Self-perceived voice condition in the fourth year follow up was significantly worse than that in 
the first year (Wilcoxon signed-rank test: 1st-4th: Z= -3.63, p<. 0001). For practicing speech 
therapists, however, self-perceived voice conditions did not change significantly over the years 
(Friedman test: χ2 (3) = 6.18, p =. 103).  
 
Table 3: Mean scores+ in voice conditions of difference groups (Q1)  
 Self-perceived voice conditions+ 
 Teachers Speech therapists 
Practicing (N=52) Practicing (N=21)  Student 
(N=156) 1st yr^ 2nd yr^ 3rd yr^ 4th yr^
Student 
(N=110) 1st yr^ 2nd yr^ 3rd yr^ 4th yr^
Mean 2.67 2.83 2.40 2.06 2.19 2.58 2.38 2.81 2.57 2.48 
SD .92 .96 .98 .83 .69 .82 .67 .51 .51 .75 
Mode 3.00 3.00 3.00 2.00 2.00 2.00 3.00 3.00 3.00 3.00 
Median 3.00 3.00 2.00 2.00 2.00 3.00 2.00 3.00 3.00 3.00 
Range 1-4 1-4 1-4 1-4 1-4 1-4 1-3 2-4 2-3 1-4 
+1, Very bad & Bad; 2, Average; 3, Good; 4, Very good;  
^1st yr, First year; 2nd yr, Second year follow up; 3rd yr, Third year follow up; 4th yr, Fourth year follow up 
 
Occurrence of self-perceived voice problems  
Table 4 shows the frequency of occurrence of voice problems (Q5) in different groups. No 
significant difference was found between student speech therapists and student teachers in the 
occurrence of confirmed or suspected voice problems (χ2 test: Pearson χ2 (2) =2.33, p=. 312). For 
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practicing teachers and practicing speech therapists, no significant differences were found over 
the years in the occurrence of confirmed or suspected voice problems using Cochran test 
(Teachers - Cochran Q (3) =. 35, p=. 951; Speech therapists - Cochran Q (3) =3.67, p=. 300).  
 
Table 4: The percentages of occurrence of voice problems of different groups (Q5) 
 Teachers (%) Speech therapists (%) 
Practicing (N=52) Practicing (N=21)  Student 
(N=156) 1st yr^ 2nd yr^ 3rd yr^ 4th yr^
Student 
(N=110) 1st yr^ 2nd yr^ 3rd yr^ 4th yr^
Yes 18.6 17.3 30.8 32.7 36.5 18.1 23.8 14.2 14.3 28.6 
No 57.7 57.7 48.0 44.2 38.5 65.5 66.7 81.0 85.7 61.9 
Not sure 23.7 25.0 21.2 23.1 25.0 16.4 9.5 4.8 .0 9.5 
^1st yr, First year; 2nd yr, Second year follow up; 3rd yr, Third year follow up; 4th yr, Fourth year follow up; 
 
Vocal loading of jobs 
The vocal loadings of job were appraised from the duration of voice use such as number of 
working hours (Q29), factors affecting voice production such as use of amplification (Q31), and 
characteristic of voice use such as sick leaves taken when had voice problem (Q9).  
 
Working hours  
Table 5 lists the means of their working hours of different groups. Student teachers worked 
significantly fewer hours than student speech therapists in the one-year placement (Mann 
Whitney U=3705.00, Z= -5.68, p<. 0001). In practicing teachers, significant changes in the 
number of working hours were found over the years (Friedman test: χ2(3)= 58.10, p<.0001). 
Practicing teachers worked significantly fewer hours in the first year than in the second year, the 
third year, and the fourth year follow up (Wilcoxon signed-rank tests: 1st–2nd: Z=-5.22, p<.0001; 
1st–3rd : Z=-4.98, p<.0001; 1st–4th : Z=-5.48, p<.0001). In practicing speech therapists, significant 
changes were found over the years (Friedman test: χ2 (3)= 14.12, p=.003). But there were no 
significant differences found in Wilcoxon signed rank test conducted for all pairs of between 
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year comparisons (p>.008, see Appendix B). 
Table 5: Means of number of working hours of different groups (Q29)  
 Mean Working hours (hours) 
 Teachers Speech therapists 
Practicing (N=42) b Practicing (N=15) b  Student 
(N=134) 1st yr^ 2nd yr^ 3rd yr^ 4th yr^
Student 
(N=98) 1st yr^ 2nd yr^ 3rd yr^ 4th yr^
Mean 9.16 9.54 20.67 20.54 20.46 20.33 21.60 40.20 38.40 44.20 
SD 5.25 4.66 8.74 8.91 7.29 19.14 21.39 12.95 16.41 1.47 
Range 1-34 1-30 5-45 0-40 6-40 1-83 5-84 9-53 8-65 40-47 
^1st yr, First year; 2nd yr, Second year follow up; 3rd yr, Third year follow up; 4th yr, Fourth year follow up; 
b participants reported number of working hours for four consecutive years 
 
Frequency of amplification use in practicing teachers  
When frequencies of amplification use (Q31) were examined (see Table 6), significant 
changes were found over the years in practicing teachers (Friedman test: χ2 (3) = 33.94, p<.0001). 
The frequency increased significantly from the first year to the second year follow up, from the 
second year follow up to the third year follow up, and in the fourth year follow up when 
compared to the first year (Wilcoxon signed-rank test – 1st-2nd: Z=-3.44, p=.001; 2nd-3rd: Z=-2.86, 
p=.004; 1st-3rd: Z=-4.70, p<.0001; 1st-4th: Z=-3.68, p<.0001). 
 
Table 6:  Means of frequency use+ of amplification over the years   
 Frequency of amplification use in 52 practicing teachers  
 1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 
Mean (SD) .81 (.84) 1.37 (.82) 1.65 (.71) 1.44 (.80) 
Mode 0.00 2.00 2.00 2.00 
Median 1.00 2.00 2.00 2.00 
Range 0-2 0-2 0-2 0-2 
+2, Always; 1, Sometimes; 0, Never;  
^1st yr, First year; 2nd yr, Second year follow up; 3rd yr, Third year follow up; 4th yr, Fourth year follow up 
  
Sick leaves taken when voice problem occurred 
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Number of sick leaves taken when voice problem occurred. Table 7 lists the number of sick 
leaves taken (Q9) in different groups. There was no significant difference found between student 
teachers and student speech therapists in the number of sick leaves taken (Mann Whitney U test: 
U=1483.00, p=.052). For practicing teachers and practicing speech therapists that reported 
number of sick leaves taken when voice problem occurred for four consecutive years, numbers 
of sick leaves taken by them did not differ significantly over the years (Friedman test – teachers: 
χ2 (3)=2.45, p=.485; speech therapists: χ2 (3)=3.00, p=.392). 
 
Table 7: Means of number# of sick leaves taken because of voice problem (Q9) 
 Number of sick leaves taken 
 Teachers Speech therapists 
Practicing b (N=18) Practicing b (N=4)  Student 
(N=64) 1st 
yr^ 
2nd 
yr^ 
3rd  
yr^ 
4th  
yr^ 
Student 
(N=55) 1st  
yr^ 
2nd 
yr^ 
3rd 
yr^ 
4th  
yr^ 
Mean 
(SD) 
.28 
(.65) 
.11 
(.32) 
.11 
(.32)  
.61 
(1.09) 
.44 
(1.04) 
.69 
(1.18) 
.50 
(1.00) 
.75 
(.96) 
1.00 
(.82) 
1.50 
(1.29) 
Mode .00 .00 .00 .00 .00 .00 .00 .00 1.00 0/1/2/3a 
Median .00 .00 .00 .00 .00 .00 .00 0.5 1.00 1.50 
Range 0-3 0-1 0-1 0-3 0-3 0-4 0-2 0-2 0-3 0-3 
# 0, 0 days; 1, 1 days; 2, 2 days; 3, 3 days; 4, 6 to 10 days; a multiple modes exist 
b participants with reported numbers of sick leaves taken for four consecutive years;  
^1st yr, First year; 2nd yr, Second year follow up; 3rd yr, Third year follow up; 4th yr, Fourth year follow up 
 
Changes over the years in the percentages of practicing teachers and practicing speech 
therapists affected.  When the percentage of practicing teachers considered to take sick leaves 
when voice problem occurred (Q9) was examined in Table 8, significant changes were found in 
the percentage of practicing teachers considered to take sick leaves using Cochran test (Cochran 
Q (3)=24.25, p=.001). More practicing teachers considered to take sick leaves in the second year 
follow up, the third year follow up and the fourth year follow up than in the first year (McNemar 
Change test - 1st-2nd: p=.001; 1st-3rd: p=.001; 1st-4th: p=.001). In practicing speech therapists, no 
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significant changes were found over the years in the percentage of practicing speech therapists 
considered to take sick leaves when voice problems occurred (Cochran Q (3)=1.09, p=.779). 
 
Table 8: Percentages of practicing participants considered to take sick leaves over the years  
Practicing teachers b (N=52) Practicing speech therapists b (N=21)  
1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 
Considered (%) 40.4 69.2 69.2 75.0 47.6 38.1 47.6 38.1 
Not considered (%) 59.6 30.8 30.8 25.0 52.4 61.9 52.4 61.9 
^1st yr, First year; 2nd yr, Second year follow up; 3rd yr, Third year follow up; 4th yr, Fourth year follow up  
 
Impact of voice problems on communication domains 
Reliability of responses and flow of presentation 
  Coefficient alpha for 10 questions (Q11 to Q20) showed the extents of impacts of voice 
problems on the four communication domains: work, communication, social and emotion were 
all above 0.95. Coefficients larger than 0.8 (Bryman & Cramer, 1997) were adequate for 
consistent and reliable responses, thus the scales for investigating impacts of voice problems 
were reliable and questions were relatively homogeneous.  
The investigation firstly started with the extents of effects of voice problems on the four 
communication domains. Comparisons were made between student teachers and student speech 
therapists and then changes within practicing teachers and practicing speech therapists over the 
years. Lastly, changes over the years in the percentages of practicing teachers and practicing 
speech therapists with the communication domains affected by voice problem were explored. 
 
Extents of effects of voice problem  
Comparison between student teachers and student speech therapists. Table 9 lists the mean 
of severity scores of effects of voice problems on the communication domains. There were no 
significant differences between student groups in the extent of voice problem annoying others 
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(Q17) in the social domain and affecting self-esteem (Q20) in the emotion domain using Mann 
Whitney U test (p>.05, see Table 9). Student teachers were more severely affected by voice 
problems than student speech therapists in the work domain (Q11-Q13), the daily communication 
domain (Q14-Q15), social life (Q16), feelings of distressed (Q18) and embarrassment (Q19) 
using Mann Whitney U test (p <.05, see Table 9).  
 
Table 9: Mean scores+ of effects of voice problem on communication domains in student groups 
 Social domain: Annoy others (Q17) Emotion domain: Self-esteem (Q20) 
 Student  
teachersd (N=84) 
Student speech 
therapistsd (N=55) 
Student  
teachersd (N=89) 
Student speech 
therapistsd (N=55) 
Mean (SD) 1.57 (0.63) 1.53 (0.57) 1.44 (0.66) 1.25 (0.52) 
Mode 1.00 1.00 1.00 1.00 
Median 2.00 1.00 1.00 1.00 
Range 1-4 1-3 1-4 1-3 
Mann Whitney U test U=2249.50; p=.768 ns  U=2096.50; p=.073 ns 
 Work domain: Career (Q11) Work domain: Image (Q12) 
 Student  
teachersd (N=107) 
Student speech 
therapistsd (N=55) 
Student  
teachersd (N=89) 
Student speech 
therapistsd (N=55) 
Mean (SD) 3.01 (0.91) 1.85 (0.78) 2.51 (0.88) 1.94 (0.76) 
Mode 3.00 2.00 2.00 2.00 
Median 4.00 2.00 2.00 2.00 
Range 1-4 1-4 1-4 1-4 
Mann Whitney U test U=1095.50; p<.0001* U=1832.00 p<.0001* 
 Work domain: Pressure (Q13) Daily communication domain: 
Meaning (Q14) 
 Student 
teachersd 
(N=105) 
Student speech 
therapistsd  
(N=54) 
Student  
teachersd  
(N=87) 
Student speech 
therapists d  
(N=54) 
Mean (SD) 2.40 (0.77) 1.69 (0.82) 1.85 (0.67) 1.46 (0.75) 
Mode 2.00 1.50 2.00 1.00 
Median 2.00 1.00 2.00 1.00 
Range 1-4 1-4 1-4 1-4 
Mann Whitney U test  U=1475.50; p<.0001*  U=1536.50; p<.0001* 
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  (Continue next page) 
Continuation of Table 9: Mean scores+ of effects of voice problem on communication domains  
 Daily communication domain:  
Clarity (Q15) 
Social domain: Social life (Q16) 
 Student  
teachersd (N=96) 
Student speech 
therapistsd (N=55) 
Student  
teachersd (N=86) 
Student speech 
therapists d (N=55) 
Mean (SD) 1.92 (0.64) 1.40 (0.63) 1.71 (0.73) 1.35 (0.58) 
Mode 2.00 1.00 1.00 1.00 
Median 2.00 1.00 1.00 1.00 
Range 1-4 1-4 1-4 1-4 
Mann Whitney U test  U=1524.00; p<.0001* U=1684.50; p=.001* 
 Emotion domain: Sadness (Q18) Emotion domain:  
Embarrassment (Q19) 
 Student  
teachersd (N=89) 
Student speech 
therapistsd (N=55) 
Student  
teachersd (N=91) 
Student speech 
therapists d (N=55) 
Mean (SD) 2.02 (0.77) 1.69 (0.61) 1.75 (0.64) 1.42 (0.50) 
Mode 2.00 2.00 2.00 1.00 
Median 2.00 2.00 2.00 1.00 
Range 1-4 1-3 1-4 1-2 
Mann Whitney U test  U=1889.00; p=.011*  U=1830.00; p=.002* 
+1, Not at all; 2, A little; 3, Moderately, 4, Very much; d participants with severity rating of effects of voice 
problem; * indicates student groups were significantly different each other (p<.05);  
ns indicates student groups were not significantly different each other (p>.05) 
 
Change over the years in practicing teachers and practicing speech therapists.  Table 10 lists 
the mean of severity scores of effects of voice problems in the communication domains of 
practicing groups. For practicing teachers, significant changes were found over the years in the 
extents of voice problems affecting career (Q11) and annoying others (Q17) using Friedman test 
(p<.05, see Table 10). Nevertheless, there were no significant differences found in follow up 
Wilcoxon signed rank test conducted for all pairs of between year comparisons (p>.008, see 
Appendix C). Also, no significant changes were found over the years in the extents of voice 
problems affecting profession image (Q12), and pressure of work (Q13), social life (Q16), the 
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daily communication domain (Q14-Q15) and the emotion domain (Q18-Q20) using Friedman 
test (p>.05, see Table 10). For practicing speech therapists, no significant changes were found 
over the years in the extent of voice problem affecting the communication domains using 
Friedman test (p>.05, see Table 10).  
 
Table 10: Mean scores+ of effects of voice problem on communication domains over the years 
 1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 
 Practicing teachers c (N=25) Practicing speech therapists c (N=4) 
Work domain: Career (Q11) 
Mean  
(SD) 
3.16 
(.99) 
2.88 
(1.09) 
2.68 
(.85) 
2.60 
(.91) 
1.75 
(.50) 
1.75 
(.50) 
2.00 
(.00) 
2.25 
(.96) 
Mode 4.00 4.00 2.00 2.00 2.00 2.00 2.00 3.00 
Median 3.00 3.00 3.00 2.00 2.00 2.00 2.00 2.50 
Range 1-4 1-4 1-4 1-4 1-2 1-2 2-2 1-3 
Friedman test χ2=9.46; p=.024* χ2=1.96; p=.581 ns 
Work domain: Image (Q12) 
Mean  
(SD) 
2.56 
(.82) 
2.32 
(.90) 
2.28 
(.61) 
2.40 
(.87) 
2.00 
(.00) 
1.75 
(.50) 
1.75 
(.50) 
1.50 
(.58) 
Mode 3/2 a 2.00 2.00 2.00 2.00 2.00 2.00 1/2 a 
Median 3.00 2.00 2.00 2.00 2.00 2.00 2.00 1.50 
Range 1-4 1-4 1-4 1-4 2-2 1-2 1-2 1-2 
Friedman test χ2=3.67; p=.300 ns χ2=4.00; p=.261 ns 
Work domain: Pressure (Q13) 
Mean 
(SD) 
2.24 
(.97) 
2.36 
(1.15) 
2.12 
(.60) 
2.32 
(.75)  
1.00 
(.00) 
1.50 
(.58) 
2.00 
(1.16) 
2.00 
(.82)  
Mode 2.00 2.00 2.00 2.00 1.00 1/2 a 1/3 a 2.00 
Median 2.00 2.00 2.00 2.00 1.00 1.50 2.00 2.00 
Range 1-4 1-4 1-4 1-4 1-1 1-2 1-3 1-3 
Friedman test χ2=.31; p=.959 ns  χ2=5.88; p=.118 ns 
  (Continue next page)
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Continuation of Table 10: Mean scores+ of effects of voice problem on communication domains 
over the years 
 1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 
 Practicing teachers c (N=23) Practicing speech therapists c (N=4) 
Daily Communication domain: Clarity (Q15) 
Mean 
(SD) 
1.87 
(.76) 
1.91 
(.85) 
1.96 
(.71) 
1.78 
(.60) 
1.00 
(.00) 
1.00 
(.00) 
1.50 
(.58) 
1.25 
(.50) 
Mode 2.00 2.00 2.00 2.00 1.00 1.00 1/2 a 1.00 
Median 2.00 2.00 2.00 2.00 1.00 1.00 1.50 1.00 
Range 1-3 1-4 1-4 1-3 1-1 1-1 1-2 1-2 
Friedman test  χ2=1.67; p=.644 ns χ2 =4.71; p=.194 ns 
Emotion domain: Sadness (Q18) 
Mean 
(SD) 
2.04 
(.77) 
2.00 
(.85) 
1.96 
(.64) 
2.00 
(.67) 
1.00 
(.00) 
1.50 
(1.00) 
1.50 
(.58) 
1.75 
(.50) 
Mode 2.00 2.00 2.00 2.00 1.00 1.00 1/2 a 2.00 
Median 2.00 2.00 2.00 2.00 1.00 1.00 1.50 2.00 
Range 1-3 1-4 1-3 1-4 1-1 1-3 1-2 1-2 
Friedman test  χ2=.36; p=.949 ns χ2=3.00; p=.392 ns 
 Practicing teachers c (N=22) Practicing speech therapists c (N=4) 
Emotion domain: Embarrassment (Q19) 
Mean 
(SD) 
1.77 
(.69) 
1.77 
(.69) 
1.73 
(.70) 
1.73 
(.70) 
1.00 
(.00) 
1.00 
(.00) 
1.00 
(.00) 
1.25 
(.50) 
Mode 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 
Median 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 
Range 1-4 1-3 1-3 1-3 1-1 1-1 1-1 1-2 
Friedman test χ2=.38; p=.944 ns χ2=3.00; p=.392 ns 
 Practicing teachers c (N=21) Practicing speech therapistsc (N=4) 
Social domain: Annoy others (Q17) 
Mean  
(SD) 
1.67 
(.66) 
1.52 
(.51) 
1.57 
(.68) 
1.62 
(.67) 
1.75 
(.96) 
1.25 
(.50) 
1.25 
(.50) 
1.50 
(.58) 
Mode 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1/2 a 
Median 2.00 2.00 1.00 2.00 1.00 1.00 1.00 1.50 
Range 1-3 1-2 1-3 1-3 1-3 1-2 1-2 1-2 
Friedman test χ2=9.88; p=.020* χ2 =3.67;p= .300ns 
(Continue next page) 
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Continuation of Table 10: Mean scores+ of effects of voice problem on communication domains 
over the years 
 1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 
 Practicing teachers c (N=21) Practicing speech therapistsc (N=4) 
Daily communication domain: Meaning (Q14) 
Mean 
(SD) 
1.90 
(.63) 
1.86 
(.79) 
1.95 
(.67)  
1.95 
(.59) 
1.25 
(.50) 
1.00 
(.00) 
1.25 
(.50) 
1.25 
(.50)  
Mode 2.00 1/2 a 2.00 2.00 1.00 1.00 1.00 1.00 
Median 2.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 
Range 1-3 1-3 1-3 1-3 1-2 1-1 1-2 1-2 
Friedman test χ2=.15; p=.985 ns χ2=3.00; p=.392 ns 
Social domain: Social life (Q16) 
Mean 
(SD) 
2.00 
(.92) 
1.70 
(.80) 
1.40 
(.68) 
1.50 
(.61) 
1.25 
(.50) 
1.25 
(.50) 
1.25 
(.50) 
1.25 
(.50) 
Mode 2.00 1/2 a 1.00 1.00 1.00 1.00 1.00 1.00 
Median 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 
Range 1-4 1-4 1-3 1-3 1-2 1-2 1-2 1-2 
Friedman test χ2=.64; p=.887 ns χ2 =3.67;p= .300ns 
Emotion domain: Self-esteem (Q20) 
Mean 
(SD) 
1.55 
(.83) 
1.45 
(.61) 
1.30 
(.47) 
1.30 
(.47)  
1.00 
(.00) 
1.25 
(.50) 
1.25 
(.50) 
1.00 
(.00)  
Mode 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Median 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Range 1-4 1-3 1-2 1-2 1-1 1-2 1-2 1-1 
Friedman test χ2=3.87; p=.276 ns χ2=4.04; p=.257 ns 
+1, Not at all; 2, A little; 3, Moderately; 4, Very much; c only participants with severity ratings of effects were 
included; a multiple modes exist; ns indicates not significantly different (p>.05) over the years using Friedman 
test (df=3)*indicates significantly different (p<.05) over the years using Friedman test (df=3) 
 
Changes in the number of practicing teachers and practicing speech therapists affected by voice 
problems over the years 
  Table 11 lists the percentages of practicing teachers and practicing speech therapists affected 
by voice problem. No significant changes were found over the years in the number of practicing 
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teachers with work domain (Q11-Q13) affected by voice problem using Cochran test (p>.05, see 
Table 11). Significant changes were found over the years in the number of practicing teachers 
with the daily communication domain (Q14-Q15), the social domain (Q16-Q17), and the 
emotion domain (Q18-Q20) affected by voice problem using Cochran test (p<.05, see Table 11). 
Significantly more practicing teachers who had voice problems felt embarrassed (Q19) in the 
third year and the fourth year follow up than in the first year (McNemar Change test - 1st-3rd: 
p=.001; 1st-4th: p=.004). Also, more practicing teachers had voice problems annoying others 
(Q17) and affecting self-esteem (Q20) in the second year and the third year follow up than in the 
first year (McNemar Change test - Q17: 1st-2nd: p=.004; 1st-3rd: p=.007; Q20: 1st-2nd: p=.002; 
1st-3rd: p=.004). No other significant pairs of possible between year comparisons were found 
using McNemar Change test (Q14-Q16, Q18) (p>.008, see Appendix D). For practicing speech 
therapists with voice problems affecting the four communication domains, no significant 
changes were found over the years using Cochran test (p>.05, see Table 11). 
  
Table 14: Percentages of practicing participants with communication domains affected by voice 
problem over the years 
 Practicing teachers (N=52) Practicing speech therapists (N=21) 
 1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 
Work domain: Career (Q11) 
With voice problem (%) 61.5 71.2 73.1 75.0 52.4 38.1 57.1 38.1 
Without voice problem (%) 38.5 28.8 26.9 25.0 47.6 61.9 42.9 61.9 
Cochran test  Cochran’s Q = 5.12; p=.163 ns  Cochran’s Q =3.73; p=.292 ns 
Work domain: Image (Q12) 
With voice problem (%) 61.5 73.1 71.2 75.0 52.4 38.1 52.4 42.9 
Without voice problem (%) 38.5 26.9 28.8 25.0 47.6 61.9 47.6 57.1 
Cochran test  Cochran’s Q = 5.12; p=.163 ns  Cochran’s Q =1.98; p=.577 ns 
Work domain: Pressure (Q13) 
With voice problem (%) 63.5 75.0 71.2 75.0 52.4 38.1 47.6 42.9 
Without voice problem (%) 36.5 25.0 28.8 25.0 47.6 61.9 52.4 57.1 
Cochran test Cochran’s Q = 4.24; p=.237 ns  Cochran’s Q =1.43; p=.699 ns 
(Continue next page) 
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Continuation of Table 14: Percentages of practicing participants with communication domains 
affected by voice problem over the years 
 Practicing teachers (N=52) Practicing speech therapists (N=21) 
 1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 1st yr^ 2nd yr^ 3rd yr^ 4th yr^ 
Daily communication domain: Meaning (Q14) 
With voice problem (%) 53.8 71.2 73.1 73.1 47.6 38.1 47.6 42.9 
Without voice problem (%) 46.2 28.8 26.9 26.9 52.4 61.9 52.4 57.1 
Cochran test Cochran’s Q= 10.42; p=.015*  Cochran’s Q =.81; p=.848 ns 
Daily communication domain: Clarity (Q15) 
With voice problem (%) 57.7 73.1 73.1 73.1 47.6 38.1 47.6 42.9 
Without voice problem (%) 42.3 26.9 26.9 26.9 52.4 61.9 52.4 57.1 
Cochran test  Cochran’s Q = 8.23; p=.042*  Cochran’s Q =.81; p=.848 ns 
Social domain: Social life (Q16) 
With voice problem (%) 51.9 69.2 71.2 71.2 47.6 38.1 52.4 42.9 
Without voice problem (%) 48.1 30.8 28.8 28.8 52.4 61.9 47.6 57.1 
Cochran test  Cochran’s Q= 10.75; p=.013*  Cochran’s Q =1.50; p=.682 ns 
Social domain: Annoy others (Q17) 
With voice problem (%) 50.0 73.1 71.2 73.1 47.6 38.1 47.6 42.9 
Without voice problem (%) 50.0 26.9 28.8 26.9 52.4 61.9 52.4 57.1 
Cochran test Cochran’s Q= 16.01; p=.001* Cochran’s Q =.81; p=.848 ns 
Emotion domain: Sadness (Q18) 
With voice problem (%) 55.8 75.0 73.1 73.1 47.6 38.1 47.6 42.9 
Without voice problem (%) 44.2 25.0 26.9 26.9 52.4 61.9 52.4 57.1 
Cochran test Cochran’s Q =10.70; p=.013* Cochran’s Q =.81; p=.848 ns 
Emotion domain: Embarrassment (Q19) 
With voice problem (%) 51.9 76.9 73.1 75.0 47.6 38.1 47.6 42.9 
Without voice problem (%) 48.1 23.1 26.9 25.0 52.4 61.9 52.4 57.1 
Cochran test  Cochran’s Q= 16.92; p=.001* Cochran’s Q =.81; p=.848 ns 
Emotion domain: Self-esteem (Q20) 
With voice problem (%) 51.9 75.0 75.0 71.2 47.6 38.1 47.6 42.9 
Without voice problem (%) 48.1 25.0 25.0 28.8 52.4 61.9 52.4 57.1 
Cochran test  Cochran’s Q= 14.14; p=.003* Cochran’s Q =.81; p=.848 ns 
* indicates significantly different (p<.05) over the years using Cochran Q test (df=3);  
ns indicates not significantly different (p<.05) over the years using Cochran Q test (df=3)  
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Discussion 
There were two areas under study in student teachers and student speech therapists, and 
practicing teachers and practicing speech therapists. They were: 1) interactions among voice 
conditions, occurrence of voice problems, and vocal loading of jobs, and 2) impact of voice 
problem on the four communication domains of work, social, daily communication, and 
emotion. 
 
Student teachers and student speech therapists 
 Interactions among voice conditions, occurrence of voice problems, and vocal loading of jobs.  
Results revealed that self-perceived voice conditions and occurrences of voice problems in 
student speech therapists did not differ significantly with student teachers after one-year 
placement. So, it is not indicated that voice problem occur particularly in student teachers after 
the one-year placement.  
 Vocal loading was appraised from 1) the duration of voice use such as number of working 
hours, 2) the characteristic of voice use such as sick leaves taken when voice problem occurred, 
and 3) the factor affecting voice production such as age (Vilkman, 2000). Significant differences 
were found between student teachers and student speech therapists in the vocal loading from the 
placement. For the duration of voice use, student speech therapists worked significantly longer 
hours than student teachers in their placement. For the factor affecting voice production, student 
teachers were older than student speech therapists. However, it was unlikely that the 
self-perceived voice conditions were related to age. It was because the correlations between age 
and voice condition were not significant in student teachers and student speech therapists 
(Spearman rho - teachers: coefficient correlation=.03, p=.697; speech therapist: coefficient 
correlation=.02, p=.852). Lastly, for characteristics of voice use, student teachers did no take 
significantly more sick leaves than student speech therapists. To conclude, vocal loadings of job 
between student teachers and student speech therapists were significantly different only in the 
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duration of voice use. Despite this difference in duration of voice use, self-perceived voice 
conditions of student speech therapists were not significantly worse than student teachers. With 
student speech therapists equipped with knowledge on voice care but student teachers did not. 
This study implied, to some extent, the usefulness of knowledge of voice care in preventing 
deterioration of voice condition after one-year placement. 
Impact of voice problem on the four communication domains. Quality of life referred to a 
person’s well being in economic, social, and psychological domains (Ma & Yiu, 2001). Results 
showed that student teachers were more severely affected by voice problems than student speech 
therapists in the work domain, the daily communication domain, and the social domain, and felt 
more distress and embarrassed. Smith et al. (1996) and Wilson, Deary, Millar, and Mackenzie 
(2002) suggested any adverse effects of voice problems would be detrimental to an individual’s 
quality of life. In this connection, the quality of life of student teacher was more severely 
affected by voice problem than student speech therapist after the one-year placement.  
 
Practicing teachers and practicing speech therapists 
 Interactions among voice conditions, occurrence of voice problems, and vocal loading of jobs.  
While self-perceived voice conditions of practicing speech therapists did not change significantly 
over the years, self-perceived voice condition of practicing teachers deteriorated significantly 
from mean reported rating of “good” in the first year to “average” in the third year and the fourth 
year follow up. Practicing teachers suffered from a higher risk of deterioration of voice 
conditions than practicing speech therapists. For the occurrence of voice problems, the frequency 
did not change significantly when practicing teachers and practicing speech therapists proceed 
along the four-year period in their career. It agreed with findings by Sapir, Keidar and 
Mathers-Schmidt (1993), and Smith et al. (1997) that the duration of teaching did not correlate 
with the occurrence of voice problems.  
For practicing speech therapists’ vocal loadings of job, no significant changes were found over 
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the years in all components of vocal loadings. For practicing teachers’ vocal loadings of job, 
significant changes were found over the years in the duration of voice use and characteristics of 
voice use. Significantly more practicing teachers reported they worked longer hours and 
considered to take sick leaves because of voice problem in the second year, the third year and the 
fourth year follow up then in the first year. Particularly in the third year and the fourth year 
follow up, although self-perceived voice conditions of practicing teachers were deteriorating but 
they did not take significantly more sick leaves. An average of 79.3% of practicing teachers who 
considered taking sick leaves reported they did not take sick leaves when they had voice 
problems. As a result, they continued to speak at high intensities for prolonged period although 
they had voice problems. Orr, de Jong, and Cranen (2002), and Titze et al. (1999) suggested 
prolonged speech at high intensities without adequate vocal rest would lead to vocal fatigue, 
which in turn would affect vocal health adversely. Thus, the deterioration of self-perceived voice 
conditions in the third year and the fourth year follow up of practicing teachers might be resulted 
from prolonged talking and inadequate vocal rest when they had voice problems. This was 
concurred by findings of Roy et al. (2002), Simberg et al. (2000) and Vilkman (1996). They 
suggested voice problems in practicing teachers could be resulted from inadequate vocal rest 
after prolonged speech. Therefore, it is essential to arise practicing teachers’ awareness of the 
importance of adequate vocal rest and its imperative role in maintaining good vocal health. Good 
vocal health could improve vocal endurance and it was vital in practicing teachers to meet their 
heavy vocal loading of job (Vilkman, 2000).  
Significant changes over the years in vocal loadings were also found the factor affecting voice 
production such as the frequency of amplification use. Practicing teachers reported they had 
increased the frequency of amplification use from the first year to the third year follow up. As 
the method of amplification use by practicing teachers were unknown, effects on self-perceived 
voice conditions could be discussed from two different conditions: whether amplification was 
used correctly. If amplification was used correctly, it was a useful tool to prevent deterioration of 
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voice condition (Roy et al., 2002). Although deterioration of voice condition occurred in the 
third year and the fourth year of follow up, it was possible that increased frequency of 
amplification use had already reduced the extent of deterioration of self-perceived voice 
conditions. Conversely, if practicing teachers used amplification incorrectly, increased frequency 
of amplification use could not prevent the worsening of self-perceived voice conditions. Also, 
deterioration of voice condition might be resulted from amplifications were unavailable outdoor 
but practicing teachers still needed to use amplifications (Newman & Kersner, 1998; Roy et al., 
2002). In the ICF model (WHO, 2002), unavailability of outdoor microphone was an 
environmental factor affecting practicing teacher’s functioning. In such cases, portable outdoor 
microphones and appropriate techniques of using microphone would benefit practicing teachers.  
Impact of voice problems on the four communication domains.  No significant changes 
over the years were found in the number of practicing speech therapists affected by voice 
problem in the domains of work, daily communication, social, and emotion. For number of 
practicing teachers affected by voice problems, significant changes were found as early as in the 
second year follow up when compared to the first year. There were more practicing teachers with 
voice problems annoying others and affecting self-esteem in the second year and the third year 
follow up when compared to that in the first year. As they proceeded further along the four-year 
period in their teaching career, more practicing teachers had voice problems causing 
embarrassment in the third and the fourth year follow up than in the first year. Meanwhile, no 
significant change was found in the number of practicing teachers with voice problems affecting 
work domain. Thus, domains of daily communication, emotion and social were relatively more 
vulnerable to voice problem than the work domain in practicing teachers. As any adverse effects 
of voice problems would be detrimental to an individual’s quality of life, increasing number of 
practicing teachers were having their quality of life affected by voice problem when they 
proceeded along their teaching career. Decline of quality of life would also interfere with one’s 
well being in other related domains (Smith, Kirchner, Taylor, Hoffman, & Lemke, 1998). For 
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example, when emotion domain was affected by voice problem, psychological well being would 
more likely be influenced as well. To conclude, there are obvious and essential needs to prevent 
the occurrence and deterioration of voice condition in student teachers and practicing teachers 
because it would impact their quality of life and functioning in other related domains adversely.  
 
Clinical Implications 
Voice care programme for student teachers 
This study showed the knowledge of vocal care could prevent deterioration of self-perceived 
voice conditions and occurrence of voice problems in student speech therapists even they had 
heavier vocal loadings from job than student teachers. It supported the inclusion of voice care 
knowledge, such as to take adequate vocal rest when voice problem occurred, in traditional 
preventive voice care programme. Furthermore, effects of voice problem in the four 
communication domains would cause impacts on activity limitation and participation restriction. 
For example, student teacher with work domain affected by voice problem would probably 
participate less in vocal demanding activities such as professional choir singing. The voice care 
programme could provide strategies to overcome difficulties in dimensions of activity limitation 
and participation restriction. For instance, they could choose to take part in a less vocally 
demanding choir singing activities but not to give up singing.  
 
Voice care programme for practicing teachers 
This study provided information about the development of voice problems in practicing 
teachers when they were transiting from student to profession practice. The preventive voice care 
programme should be introduced before the deterioration of voice condition occurred, that was 
before the second year or the third year of teaching after graduation. Moreover, occurrence of 
voice problem did not increase with the duration of teaching as commonly believed. The 
preventive voice care programme could introduce correct ways to utilize assistive devices such 
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as amplification system to prevent deterioration of voice condition. Moreover, the direction of 
the preventive voice care programme could focus on prevention of voice problem from affecting 
the four communication domains. Results revealed that more practicing teachers had more 
communication domains affected by voice problems over the four-year period. Yet, there were 
no significant changes over the four-year period in the severities of effects of voice disorder on 
all communication domains but career in the work domain, and self-esteem in the social domain. 
Thus, specific strategies and facilitative techniques should be given in the programme to 
preclude communication domains from being affected by voice problem. For example, 
practicing teachers could choose to communicate in quiet environments to prevent voice 
problem affecting meaning and clarity of messages in daily communication.  
 
Limitations of this study and directions for further studies 
There were several limitations in this study that need to be addressed. 1) The gender effect 
was not controlled. Other studies found that gender had an effect on the occurrence of and 
patterns of voice problems (Smith et al., 1998; Smith et al., 1996). A sample with controlled 
proportions of males and females should be used. 2) This study used ordinal scales in rating 
extents of effects of voice problems and voice conditions. Any small changes in extents of 
effects of voice problem and voice condition might not be detected. Visual analogue scale with a 
10-cm long continuous straight line could be used because it was more sensitive than ordinal 
scales (Ma & Yiu, 2001). To further evaluate the change of voice conditions and effects of voice 
problems over time, participants could be studied for five more years after significant voice 
changes were noticed to observe the full development of voice problems.  
 
Conclusions 
Voice disorder would not only influence the job functioning of professional voice users, but 
also their social, emotion, and communication functioning significantly (Yiu, 2002). Results 
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indicated that student teachers were more severely affected by voice problems than student 
speech therapists in communication domains of work, social, and daily communication, and felt 
severely more distress and embarrassed. Self-perceived voice conditions of practicing teachers 
deteriorated significantly in the third year and the fourth year follow up when compared to the 
first year. Moreover, there were significant increases in the number of practicing teachers 
affected by voice problem in emotion and social domains as early as in the second year follow 
up. These findings highlighted the need to develop a preventive voice care programme for both 
student teachers and practicing teachers. Contents of the workshop were designed according to 
the voice problem in student teachers and changes of voice problem and its effect on activity 
limitation and participation restriction in practicing teachers.  
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Appendix A: Sample survey 
The Status of your voice 
1. How would you describe your voice in the previous year? 
 ? Very bad 1 ? Bad 1 ? Average 2 ? Good 3 ? Very Good 4 
2. Have you ever consulted an Ear, Nose & Throat specialist doctor regarding your voice 
problem? 
?  Yes 1               (please go to Q.3) 
?   No 0                   (please go to Q.5) 
3. If you have consulted a specialist doctor before, how many times? 
? Once1 ? Twice2 ? 3 to 5 times3 ? 6 times or more4 
4. Did your voice improve after you have consulted the specialist doctor? 
? Yes1  ? No0 
5. Do you think you have a voice problem NOW? 
? Yes1     (please go to Q.6) 
?  No0     (please go to Q.9) 
? Not sure9     (please go to Q.9) 
6. How would you describe your current voice problem? 
 ? Mild1 ? Moderate2 ? Severe3 ? N/A, I don’t have a voice problem9 
7. When did you find out your current voice problem? 
? Less than 1 month ago1 ? 1-2 months ago2 ? 3 to 6 months ago3 
    ? 7-12 months ago4  ? Over a year ago5 ? N/A, I don’t have a voice problem9 
8. Which of the following symptoms is affecting you currently? (You may check more than 
one box) 
? Dry throat11 ? Itchy sensation12  ? Pain in throat13  ? Voice loss14 
    ? Shortness of breath15 ? Weak voice16  ? Vocal fatigue17 ? Hoarseness18      
    ? Lost control of voice19   ? Voice spasms20 ? Frequent throat clearing21  
    32 
  
    ? Can’t sing high notes22  ? Can’t sing low notes23 ? Others     24 
    ? Not applicable, I don’t have a voice problem9 
The Effect of the Voice on Work 
9. In the past 12 months, how many times were you on sick leave because of your voice 
problem? 
? Nil, although I had a voice problem0 ? 1 day1  ? 2 days2 
? 3 to 5 days3  ? 6 to 10 days4 ? 11 days or above5 
? Not applicable, I don’t have a voice problem9 
10. Have you ever considered changing your occupation/field of study because of your voice 
problem? 
 ? Yes1  ? No0  ? Not applicable, I don’t have a voice problem9 
11. To what extent does your voice problem affect your career? 
? Not at all1 ? A little2 ? Moderately3 ? Very much4 
? Not applicable, I don’t have a voice problem9 
12. How badly does your voice problem affect your professional image? 
? Not at all1 ? A little2 ? Moderately3 ? Very much4 
    ? Not applicable, I don’t have a voice problem9 
13. Does your voice problem put any pressure on your work? 
? Not at all1 ? A little2 ? Moderately3 ? Very much4 
? Not applicable, I don’t have a voice problem9 
 
The Effect of the Voice on Communication 
14. In the past 12 months, how difficult did people find it to understand your message because of 
your voice problem? 
? Not at all1 ? A little2 ? Moderately3 ? Very much4 
? Not applicable, I don’t have a voice problem9 
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15.  In the past 12 months, how often did others ask you to repeat your message because of your 
voice problem?  
? Not at all1 ? A little2 ? Moderately3 ? Very much4 
? Not applicable, I don’t have a voice problem9 
 
The Effect of the Voice on Social-life 
16. In the past 12 months, did your voice problem affect your social life? 
? Not at all1 ? A little2 ? Moderately3 ? Very much4 
? Not applicable, I don’t have a voice problem9 
17. In the past 12 months, to what extent did your voice problem annoy your clients/students, 
family or friends? 
? Not at all1 ? A little2 ? Moderately3 ? Very much4 
? Not applicable, I don’t have a voice problem9       
 
The Effect on yourself 
18. In the past 12 months, to what extent did your voice problem make you feel sad or 
distressed? 
? Not at all1 ? A little2 ? Moderately3 ? Very much4 
? Not applicable, I don’t have a voice problem9 
19. In the past 12 months, how frequent did you feel embarrassed because of your voice   
   problem?  
? Not at all1 ? A little2 ? Moderately3 ? Very much4 
? Not applicable, I don’t have a voice problem9 
20. To what extent is your self-esteem affected by your voice problem? 
? Not at all1 ? A little2 ? Moderately3 ? Very much4 
? Not applicable, I don’t have a voice problem9 
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Knowledge on voice care 
21. Which of the followings do you think will cause voice problem? 
     ? Inappropriate control of breathing 11 ? Not enough rest 12  
        ? Noisy environment 13    ? Difficulty managing student/clients’ behavior 14  
        ? Inappropriate room design 15 ? Own emotional problem 16   
       ? Frequent participation in extra-curricular activities17    
     ? Own style of conducting a clinic/lesson 18 
22. Did you use any means to avoid your voice problem from worsening? 
? Yes, please state the methods1: 
  1.         
  2.         
  3.         
  4.         
  5.         
? No 0  ? Not applicable, I don’t have a voice problem 9 
23. Do you think attending an educational voice care program will help your voice problem? 
? Yes1 ? May be2 ? No3  ? N/A, I don’t have a voice problem9    
24. In your opinion, what should be included in an educational voice care program? 
Please list: 1.          
  2.          
  3.          
  4.          
  5.          
    35 
  
 
History of working 
25. You are currently a ______________ student/Your current job is ________________ 
26. How long have you been working in the clinical practice?   
 ? Less than a month1 ? 1 to 2 months2 ? 3 to 6 months 3  
 ? 7 to 12 months4  ? Over a year5  
27. How long have you been working as a full-time speech therapist/teacher?   
 ? Less than a month1       ? 1 to 2 months2 ? 3 to 6 months 3  
 ? 7 to 12 months4  ? 1 to 2 years5 ? 2 to 3 years6 
 ? 3 to 4 years7  ? Over 4 years8  
28. Which class level(s) are you currently teaching? (You may choose more than one) 
   ? P.1 to P.31 ? P.4 to P.62 ? F.1 to F.33 ? F.4 to F.64 ? F.6 to F.75 
29. Number of working/placement hours per week:    hours per week 
30. Do you work as a private tutor after school / work? 
  ? Yes1      hours per week 
 ? No0   
31. Do you use a loudspeaker or an amplifying system in teaching? 
 ? Always2 ? Sometimes 1 ? Never0 
 
Health 
32. Do you have the following habits? (You may choose more than one item) 
  ? Smoking11   ? Chatting while playing Mahjong12 
 ? Singing in karaoke13  ? Talking on the phone for a long time14 
 ? Chatting in the restaurants15 ? Consuming alcoholic drinks16 
 ? Eating spicy or deep-fried food17 
 ?Other habits that you feel will affect the throat, please state: __  18 
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 ? None 9 
 
Biographical data 
33. Name      
34. Sex ? Male M  ? Female F 
35. Age    
36. Date of completing this questionnaire     
37. Do you want to receive a follow up survey next year? _________ 
38. Contact phone no.:        
39. E-mail:      
40. Contact address:  
*The End* 
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Appendix B: 
Wilcoxon signed-rank test conducted for significant changes in working hours of practicing 
speech therapists over the years 
 First year-
second year 
First year-
third year
First year-
fourth year
Third year-
second year
Fourth year-
second year
Fourth year-
third year
Z -2.59 -1.93 -1.97 -1.07 -.43 -1.48
p .010 .053 .049 .286 .666 .139
**significant at p<.008 
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Appendix C: 
Wilcoxon signed-rank test conducted for significant changes in effect of voice problem on work 
(Q11) and social life (Q16) of practicing teachers over the years 
First year-
second year 
First-year-
third year
First year-
fourth year
Third year-
second year
Fourth year-
second year
Fourth year-
third year
Q11 - Work 
Z -1.24 -1.88 -2.24 -.88 -1.57 -.25
 
p .216 .060 .025 .378 .117 .805
Q16 – Social life 
Z -1.73 -2.03 -2.49 -1.31 -1.10 -.49
 
p .084 .042 .013 .190 .271 .627
**significant at p<.008 
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Appendix D: 
McNemar Change test conducted for significant changes in each items of daily communication, 
social domain and emotion affected by voice problem in practicing teachers (N=52) over the 
years 
 First year-
second year
First year- 
third year 
First year-
fourth year
Third year-
second year
Fourth year-
second year
Fourth year-
third year
Q14 - Meaning 
  p .035 .049 .021 1.00 1.00 1.00
Q15 - Clarity  
  p .039 .057 .057 1.00 1.00 1.00
Q16 – Social life  
  p .022 .021 .031 1.00 1.00 1.00
Q17 – Annoy others  
  p .004** .007** .008 1.00 1.00 1.00
Q18 - Sadness  
  p .013 .035 .035 1.00 1.00 1.00
Q19 - Embarrassment 
  p .001** .013 .004** .727 1.000 1.000
Q20 – Self-esteem  
  p .002** .004* .031 1.000 .791 .791
**significant at p<.008 
 
 
 
 
